Multivariate modular metabolic engineering of Escherichia coli to produce resveratrol from L-tyrosine.
Microbial fermentations and bioconversion promise to revolutionize the conventional extraction of resveratrol from natural plant sources. However, the development of efficient and feasible microbial processes remains challenging. Current fermentation strategies often require supplementation of expensive phenylpropanoic precursors and two separate fermentation protocols, which are significantly more difficult and expensive to undertake when migrating to large-scale fermentation processes. In this study, an Escherichia coli fermentation system, consisting of tyrosine ammonia lyase (TAL), 4-coumarate:CoA ligase (4CL), stilbene synthase (STS), malonate synthetase, and malonate carrier protein, was developed to produce resveratrol from L-tyrosine. Multivariate modular metabolic engineering, which redefined the overall pathway as a collection of distinct modules, was employed to assess and alleviate pathway bottlenecks. Using this strategy, the optimum strain was capable of producing 35.02 mg/L of resveratrol from L-tyrosine in a single medium. The strategy described here paves the way to the development of a simple and economical process for microbial production of resveratrol and other similar stilbene chemicals.